Validated LC-MS/MS analysis of immune checkpoint inhibitor Nivolumab in human plasma using a Fab peptide-selective quantitation method: nano-surface and molecular-orientation limited (nSMOL) proteolysis.
We previously reported the nano-surface and molecular-orientation limited (nSMOL) proteolysis, which is a novel method for selective quantitation of monoclonal antibody Fab. The nSMOL strategy is a Fab-selective limited proteolysis which utilizes the size difference between the protease nanoparticle (200nm) and the antibody resin pore (100nm). Here, we applied this method to a fully validated LCMS analysis of Nivolumab in human plasma. The immunoglobulin fraction was collected using Protein A resin, which was then followed by nSMOL reaction using the FG nanoparticle surface-immobilized trypsin under a nondenaturing physiological condition at 50°C for 7h. After removal of resin and nanoparticles by filter centrifugation, signature peptides were separated using the ODS column liquid chromatography. The signature peptide ASGITFSNSGMHWVR from Nivolumab complementarity-determining region (CDR) and the P14R internal standard were simultaneously quantified by multiple-reaction monitoring (MRM) LCMS, with parent m/z 550.8>fragment m/z 661.5 (y11 2+). The lower limit of quantification (LLOQ) of Nivolumab using the nSMOL method was 0.977μg/ml, with a linear dynamic range of from 0.977 to 250μg/ml. The intra- and inter-assay precision of LLOQ, low quality control (LQC), middle quality control (MQC), and high quality control (HQC) were 7.56-17.9% and 15.6%, 6.99-9.25% and 7.51%, 2.51-8.85% and 8.01%, and 4.78-7.33% and 6.75%, respectively. Our study demonstrates that the nSMOL bioanalysis can be utilized as a reliable method for clinical pharmacokinetic studies of Nivolumab and other antibody drugs.